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The present invention pertains to a process for decreasing 
the bleaching agent usage with respect to oxygen and chlorine 
dioxide, as well as being useful in a bleach plant in the 
extraction stage use of basic or alkaline chemicals as a coverage 
[sic, recovery] chemical in the process for regeneration of 
cooking chemicals without involving an excessive concentration of 
chloride in the process. 

Oxygen has been known as a delignif ication agent for paper 

" ~« »*- *-b<* "Alkaline Pulping Conference of TAPPI 

I960 11 and in that section, the major part deal;: ~Lzh 'Cx ids t i -jh 
of Kraft Black Liquor with Pure Oxygen 11 . Moreover, results 
reported from experiments of oxygen treatment of normal sulfate 
pulp at 3% pulp concentration and Na2CX>3 -buf f ering to pH 8.S-0.5 
after heating [at] 1.8 KPa . After 94 minutes treatment, 731 of 
the iign^.-i been ciscr-'vQd out, and after 210 minutes, as much 

as up to 94%. The brightness of the pulp increased to a 
corresponding degree. Testing of the oxygen- treated pulp's 
strength properties showed that the beatability of the pulps was 
improved and good strenqth properties should be obtained after a 
suitably adjusted reaction time. (Fones, R.R. and Sapp, T.R., 
Tappi, April I960, 369-373.) 

In the 60s, many del igni f ication or bleaching processes were 
developed for oxygen together with alkali such as soda lye, soda, 
and in certain cases, calcium or magnesium hydroxide. In 

{jiacl iuc , L!ic OcvclujJiuciil al Tii^t wutKcd ^nly in yi^^^ui i/.c<J 

reaction towers (reactors) with the use of higher concentrations 
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of pressed pulp, approximately 20 to 3b%. fcut subsecjuently it nas 
returned to the use of pulp concentrations normal for 
conventional bleachinq, 8-15*, which also has been described in 
eomo of th© most recent patents. In some c^sec^ oxidation of 
resin-cuiiLdininy hardwood pulp with oxyejen without alXali was 
described. 

The eecond plant with an oxygen bleaching stage had it 
placed after the stage with chlorine and chlorine dioxide. 
Moreover, the special advantage of oxygen bleaching oa on 
environmentally protective oxidation stage was first used in the 
bleaching sequence in a system without vaeto liquor discharge 
before bleachinq, which the author described in Patent fsic} No. 
310, S95. Th« possibility of using oxygen in a second oxidation 
staye after a uhlui mt: cwid/ui Chlul iiw Oiux .uc sla^e i.a^ nl^sj 
Hp An maintained by thp inventor (.^vp.nsV P^pperst i dn i ng , 1^77: 
793-79*) . In that connection; it was also proposed to place a 
further oxygen stage, ar. previour.ty, as vne very first in r.nc 
bleaching sequence. Nowadays, it ic in often published goal to 
obtain compact bleaching sequences for the manufacture or even 
very bright pulp- - iv." "little or no di^^^rae of va tor- pol luting 
waste products. 

In Svedish Patent Application No. 7904148*9 (SCA Development 
A5) , a method is described for introducing oxygen or oxygen- 
cnnfAining into * pulp snsppns i on v 1 r.h a ronr.p.ntratinn 

adjusted for conventional tower bleaching by means of on 
int.P.nsivP! miyp.r. Thus, an existing bleaching tower, preferably 
an upflow tower, for pulp treated with chlorine and/or chlorine 
dioxide, can be changed into an alXaline oxygen stage, in the 
indicated application, cuch a stage ic designated ac "EO". Since 
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tne temperature in an stag* is held at a level suitable for 
bleaching of tb cucpencion in tho tower with wa*t« liquor 

circulation Cor l»e<iL tecovery, etc., no great consumption of 
oxygen occurs in thi* A)V;*linp sr.agp . Th v^rip.j; around *i Vg 
uxyyen per ton of pulp. Certain oxidation products which are 
*lrp.*dy formed from the a Deal i -dissolved fc chlorine-containing 
pulp substance consume further alkali, and the load of coda lyc 
can therefore reach 40 kg Naem per ton of pulp. The advantage of 
the EO stage ic that relatively coetly chlorine dioxide and/or 
hydrogen peroxide for the subsequent bleaching stage is saved to 
a significant degree. Disregarding the fact that EO wast© liguor 
is brighLei than conventional E waste liquor and shows a marginal 
decrease ir. th* ch?reio*l nyyrjpn consumption for P.O v^.st.p liquor, 
the r'.Z produces oir-^st no env i ronncn t '. ! y protertive 

effect. Tr.e difficulty ot making tnc to waste Liquor userut is 
the same as for conventional E waste liquor with itc content of 
dissolved out [sic; possibly precipitated], chlorine-containing 
substance which would form chloride in the recovery procecc for 
cookinq waste liquors. 

*ru Ct --q^Q-t invention nakes possible 

- recuvery of the alkali content of the EO waste liquor for 
the r^fj r^on prr>r.p,q<; for pulp cooking r.ho^.i^.?, 1 . a n( j thUf; a 
decrease of the discharge of substances Bissoived out of the 
puTpT"" " 

- concentration of d l cool ved-ou t , ch 1 or i r,c -cent a ining 
substances to an environmental protection stage. 

According to the invention, in the changeover from an E to 
an EO stage, the latter is supplemented by a prestaae which is 
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placed before it, th« so-called neutralization stage (N) . As 
typical bleaching sequences for this, the following can be given 

D/C -NEO-D-E-D 

O - D/C - N - EO - D; 

O-D-N-EO-P etc. 
where P * peroxide and alkali* 

It is of especial value that the invention places, according 
to Patent No. 310,595, the last stage preceding rinsing-out of 
the cooking liquor to the regeneration plant directly before the 
fTr^r"~oxidative bleaching stage. This can be a chlorine and/or 
chlorine dioxide stage. The so-called rinsing losses of cooking 
• ;-cr narv?*. y increase the bleaching agent consumption and the 
carry-over c: the environmentally damaging, chlorine-containing 
substance that was dissolved-out in the alkaline extraction 
stage, even when it has been preceded with oxygen. Since 
elemental chlorine is an effective delignifying agent which can 
advantageously be added first in a bleaching sequence and 
possibly some chlorine dioxide, according to the invention, 

chlorine car, be retained in certain cases even if the waste 
liquor res;::ue from the preceding system closure of the process 
should give rise to an increase of chlorinated substances from 
subsequent rinsing and extraction stages. 

The expression, paper pulp or pulp, is here intended also to 
include cellulose fiber products used as absorbing agents, 
cellulose derivatives, etc. Raw material of 1 ignocel lulose- 
containing material is digested for a longer or shorter 
del igni f icat ion period according to a pulp cooking process which 
includes the same basic components that can be used in a basic 
buffered or alkaline extraction stage with a bleaching sequence 



starting with chlorine and/or chlorine dioxide stage or chlorine 
monoxide. According to the invention, even a basically buffered 
or alkaline digestion stage, with or without use of oxygen, can 
be placed at a suitable point between the cooking stage and the 

firct: bloaohing ct^go with one or covaral chlorido- forming 

bleaching agents. The pulp cooking can thus occur as an alkaline 
cook, e.g,, su lfate cook ; or as an acid, alternatively neutral or 
alkaline sulfite cook suitably based on sodium, magnesium, or 
ammonium alternatives. 

The attached Figure 1 shows the application of the invention 
to a sulfate cellulose process. The pulp is obtained from a 
cccknr (1), and black pulp (2), i.e,, pulp in the presence of 
black liquor, is transferred to the so-called rinscr (3) where 
black liquor (4) is recovered so that a relatively completely 
rinsed brown pulp (4b) is obtained. Conventionally, the brown 
pulp is usually treated in a screen (5) even if knot removal and 
screening, respectively, of the black liquor have already 
ccc^'H end screening is introduced one step later in the 
process after the bleaching has started. According to che chosen 
example, screened pulp (S; is dewatered, wherein the final black 
liquor removal in the screen and devatering apparatus is finished 
and pure brown pulp (7) is transferred to the bleach plant 
together with a sufficient amount of recirculated bleaching 
filtrate (8a) from the chlorination stage (9). The brown pulp is 
reacted in a mixer (10) in suitable sequence with chlorine and 
20% chlorine dioxide [handwritten insert: of the total active 
chlorine] and the mixture passes through the chlorination tower 
(9) for 20 minutes at 8% pulp concentration and 50'C. The 
chlorinated pulp (10) is led to a rinsing stage (11) from which 



the chloriuation filtrate (8) is removed and recirculated in part 
to tho brown pulp (8a) and to r.h« filter (Kb). As a rinsing 
medium, acid and warm filtrate Q2) are used from the following 
c.hlorina dioxide stage, and a portion ot tnis is used lor the 
brovn pulp rinse (6) . Largft parta of the ac id r insing medium 
remaining in the pulp layer are displaced with weak alkaline 
fTltrate (13a), which To~a "cor tain oxtont is r circulated~with 
the pulp (14) to the N stage (neutralisation stage) (15), from 
which the pulp (17) is led to a rinsing stage (18) wh ere the N 
filtrate (13) is displaced with alkaline waste liquor (19a) , of 
which * quantity of alkali necessary for maintaining the 
wl kajJirM/t y in the p*»nf 1 j t ion^atagc enters the neutralization 
stage (16) with the filtrate (ua). xn j m alkali mixer (20) , the 
p-.^T. rr,;:tc with NaOH ar.d poeeibly steam go that the roqui ro~ont e 
of the subsequent £0 sia^ x ±o} are mereijy zozh (sic) covers-. 
In a~"special mixer (22), gasified [sic] oxygen is injected into 
the pulp so that by the addition ot oxygen/ the alkaline 
extraction stage, effectively functions as an EO stage for pulp 
which already in the N stage (10) was extracted for oxygen- and 
alkali-consuming chiorination products. The alkaline pulp (23) 
is led [to] a rinsing jU^e (i-i). far as possible, d •!'..:*: ; 

filtrate f i y ) is recovered from this, or„which a portion (l^a) 
goes to the N stage ir. the form of a recirculated filtrate 
or Is possibly added directly (15b). A siqniticant portion of 
tho Godium from the added NaOH (20) is led directly to the black 
liquor lecuveiy stage (3). The alkaline filtrate that remains is 
displaced and rinsed out. respectively, with chlorine dioxide 
stage filtrate (12), 2nd the pulp (20) is led further to a final 
bleach not indicated in the figure. 



Thfc two primary technical-economic effects of the invention 
are in part, the decreased oxygen consumption in f.hA EO stag* 
(21) and thus also the formation of acid, a lkal i -consuming 
reaction products, and in part, utilization of sufficiently pure 
filtrato, i.o., with a low concentration of chloride formcrc, in 
order to cover the sodium requirements of the sulfate process via 
black liquor (4) as well as also regenerating a pa rt of tho 
alkali required for bleaching in the foi'ui of white liquor or 
something corresponding tn this. The filtrate remaining in the 
pulp layer during rinsing (3) is displaced with rinse water (26) 
in a suitable form, and preferably in the rorm of liquor steam 
concentrate from the sulfate procccc. Depending on the degree of 
closure in the system between the Inlet (.3) and the final rinsing 
' - : thQ contaminated liquor Gtoar cor .der.catc can be used 
thereafter cieanei, pussibi. ; si ; . i-ped liquor steam 
condpn.cat.p ran hp used- It has b<?en found that soaking of tho 
brown pulp in liquor steam condensate decreases the consumption 
of active chlorine during chlorination (9). Thp. subsequent 
displacing with chlorine dioxide stage filtrate (12) in such a 
case is not necessary, but rather depends on the desire tor 
cfivicaici wastewater vcl«.-o and heat rc-:;v:ry. At lever 
chlorination temperatures, less chlorine dioxide is required to 
^^mum the pulp viscosity through the *.;.*:;al chior inat ion and 
extraction stages, for which reason mu: t Lv./gen fan be added in 
the alkaline extraction stage (21). If It is dasirod that the 
brown pulp continues to be screened ir. ^ic^i.s with air contact 
and to prevent enriching f oarc-prodnr.i ng liq-.mr substances, the 
dc-atcring filtrate (6b) must be at leosn partly removed, 
otherwise it must oe recirculated (oa) in a so-called closed 
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A) a first stage with a halog n bleachinq aqent (9) such as 
chlorine, chlorine dioxid , or chlorina roonoxida in an acid 
environment alone or in admixture; 

rj ?i rinse stage (11) for removing from the pulp largo 
parts of its content of substances from tag A soluble in acidic 
water solution; 

C) an extraction stage at atmospheric prcccurc or 
pressurized for reaction products of lignin substances from stage 
A) which passed through ctage B) soluble in the alkaline water 
solution, and which liynin products are oxidized by the addition 
of oxygen through the flow of pulp to thg extraction stage 
wherein in part, lignin products and chromophores remaining in 
tee pulp tibers are also oxidized and/or dissolved out sn that, 
bicker/ zz a certain brightness in the following stage (25) 
with haicqer, and/or oxygen-based oxidizing agents is improved; 

It i& especially characteristic that the following measures 
be taken: 

a) the alkaline extraction in stage C) is divided into two 
stages, H (16) and EQ (2 1) , with an intermediate stage (15; for 
the rer.cvai of the waste liquor (13) from stage N; 

b) waste liquor (10) recovered from the pulp suspension m a 
- ^^e t'n) after extraction in stage EO is added to stag* 

N; 

c) alkali is aoded (20) to stage to in such an amount that 
it covers the requirements of both [cic] the reaction of oxygen 
with the lignin content to be dissolved out as per b) of 
chloride-forming and oxygen-consuming substance which paccod 
thresh -he rinsing stage 9 (11), wherein the wa^Le liquor (15) 
is also rec i rcu 1 a ted in part, to sragp £0: 
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d) waste liquor from stage H is transferred to trtatment 
stages (26, 28) for th« content of cubctancco diccolvcd out of 
the pulp anil chlorine compounds enriched in the waste liquors, 
which treatment stag** decrease or eliminate water polluting 
discharge and wherein waste liquor from other pulp treatment 
stages (6b, 8) is also treated; 

e) waste liquor recovered from the CO stage is completely or 
partly used in a system (l) comprising one or several stages for 
delignif ication of pulp with regenerated chemicals (la) in a 
cooker and possibly also in an oxygen del ignif ication stage, and 
from which the delignif ication waste liquor (4) ic cubjeeted to 
treatment fur chemical regeneration. 

2) Method as per point 1 characterized by the fact that pulp 
frc:r. the ZO stage is screened before and afte: its i (2$), 
as well as that the screening rejects are rp.t.urnp.H to * preceding 
stage . 

3) Method as per point 1 characterized by the fact mat a 
part of the waste liquor (19a) from the E0 etagc ic recirculated 
together with the pulp transferred to this stage, and suitably by 
thv *:he indicated waste liquor (19) ic used for displacing 
the vaate liquor (10) obtained from stage N (17). 

, Xethod as per point 3 characterized by the fact, that an 
alkali solution ic prepared in fnic; from] ZO ^aate liquor, 
possibly via causticizat ion of the soda dissolved tnerein and 
which -as recovered from the del igni f icat ion waste liquor (4). 

5) Method as per one or several of points x-4 characterized 
by the fact that N wacto liquor (13a) ic recirculated to ctagc N, 
vhe:>ji:: blended- in EO waste liquor (19b) is included in the 
rp.covpry of uast« liquor. 



6) Method as p«r on« or several of points 1-5 characterized 
by th fact that EO waste liquor is removed from tn$ pulp from 
ctaga EO via wact* liquor from the cubccqucnt bleaching stage 
(12) while preventing subscantlai amounts of chlorine* containing 
substance being transferred to such dol ignif ication waata liquor 
(4) as was recovered as per point e) in point I. 

7) Method as per one or several of points 1-6 characterized 
by the fact that the delignif ication waste liquor system before 
stage A O) is closed so that ail EO waste liquor introduced to 

{ *- (T, C) > 0*. 1 r+A fr» for* Tro^onorat ion o £ <3«1 ign i f xc*t ion 

chemicals, while the pulp in stage A) , aL least with respect to 
waste liquor, is di spl acement-r i n*P.d uirh a waste liquor from 
3tage A) or subsequent pulp treatment stages (1C and 20, 

respectively) . 

8) Method ae per one c: .-. . 'crai o; r cLnz$ 1-7 characterized 
by the fact that n waste liquor (li), suitably together with 
other waste liquors containing chlorine-containing substances 
from acid or alkaline bleaching stages, is lea to a plant for 
cnnvp.rsinn of r.hl or i nn r i on products to chloride (26), for 
ex-ample, via thermal oxidation such as either wet oxidation or 
evaporation prior to incir.er,'ition in a destnir.tlvp furnace. 

0) Method 03 per one or several of points 1-8 characterized 
by the fact that one or been rinsing stages {18, 24) for rp^nvp-y 
of EO waete liquor with the least possible content of chlorine 
compounds are completed in trie EO stage with pressing equipment 
for removal for N-etago wacte liquor and recovery of EO waste 
liquor, respectively . 
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In a culfatc pulp plant, pulp vaa originally bleached 
according to th« sequence 

C E H D E D 

In order to decrease chemical costs, exp riments were done 
without hypochlorite (H) ^rrrording to th? sequence 

C/D C D E D 

out tne previous brightness could not be rp.tainp.d since the 
plant for the manufacture of chlorine dioxide for the D stage was 
inadequate and a possible expansion would nave involved 
impormice ibly largo dischargee of sulfuric acid rccidual 
solution. For a period of Lime, bleachinq occurred with the 
-,.:.-:^r> n f peroxide in the first and/or second E stage according 
c c 

C/D E/P D E D _ 

With this, the same brightness as for the original sequence 
was attained, but its chemical costs were not dAorp^spd. The 
next ctcp wac to exchange the peroxide with le33 expensive oxygen 
in the sequence 

C/D (OE) 0 2- 

Mixing-in of oxygen occurred as per Patent Application No. 
*: o;^ i 4 (SCA Development AB) . With mis, the sane brightness 
was obtained as according to the utiginal sequence with unchanqed 
chlorine diovidft consumption, hut more alkali u-as consumed in the 
(OC) stage than in the original EII stage. Moreover, the (OE) 
stage produced a waste liquor with greater uatp.r polluting 
[potential] with respect to oxygen consuicpt ion than the E/P 
staqe. None or the waste liquors, either from the (Oh) stage or 



the E/P stage could be used as a coverage ch mical for sodium due 
to the presence of chlorine-containing substance. After the new 
process was invent d, the following sequence was introduced 

C/D N (CE) D E D 

Compared with the closest earlier sequence, the alkali 
addition before the D E D was decreased from 45 to 35 kg NaOH per 
ton of pulp. The oxygen consumption in the (OE) stage could be 
decreased from 5 to 4 kg oxygen per ton of pulp, or 
alternatively, it could be maintained at 5 kg oxygen per ton of 
pulp while the chlorine dioxide consumption in the first D stage 
could be decreased by 10%. 

With the waste liquor from the N stage, vo% of the chlorine- 
containing substance z':\c-.z •.. .: -z forced in "he (OE) stage in the 
sequence C/D (OE) etc, calculated as chlorine, was removed. 

According to the invention, (EO) waste liquor corresponding 
to a sodium content of 35 kg Na^SOq per ton of pulp could be 
introduced to the alkali regeneration process of the sulfate 
plant via the black liquor from the pulp rinse. This produced a 
strongly decreased discharge of residual solution from che 
z'r.l~~\~e di^v^e generator since, compared with the original 
process, the quantity of residual solution was decreased 
somewhat, in addition to the fact that a larger portion of it 
could be included into the alkali regeneration process as 
coverage chemical for the sulfur which in the form of sulfide 
compounds is used for pulp cooking. 



Patent Claims 



15 



1) Method of del igni f icat ion and bleaching of paper pulp 
with the use of oxygen in the extraction stage in the following 
sequence : 

A) a first staqe with a halogen bleaching agent (y) such as 
chlorine, chlorine dioxide, or chlorine monoxide in an acid 
environment alont: vi in admixture; 

B) a rinse stage (11} for removing from the pulp large 
parts of its content of substances from stage A soluble in acidic 
water solution; 

C) an extraction 3tage at atmospheric pressure or 
pressurized for reaction products of iignin substances from sr.ago. 
A ) vhi~h passed through ctagc B) soluble in the alkaline water 
scl and which liqn.-r, products are oxidized by the zczizi-;- 
of oxygen through the flow of pulp to tho extraction etagc 
wherein in part, iignin products and chrtwiophores remaininq 1n 
thr. pulp fihp.r* are *lso oxidized and/or dissolved out so that 
bleaching to a certain brightness in the following stage (25) 
with halogen and/ or oxygen-based oxidizing agents is improved: 

. :\. -icrizcd V; - fact that the following measures 

taKen : 

^ ; z h g a i >^a.i Lr.e extraction i n ctagc C) is d i v i d e d 1 n t o t --c 
su^es,_N (16) and eo (21), with an XnX^rm^dlat e stage (lb) :or 

the ror^oval of the vaste 1 iguor (13) from stage N; - 

b) waste liguor (19) recovered from the pulp suspension In a 
r; n---. ng f;tage (2<) after extraction in stage E0 is addod to stage 
N ; 



c) alkali i3 added (20) to stage EO in such an amount that 
it covers the requirements or Doth the reaction of oyygon with 
tho lignin content to be dissolved out aa per b) of chloride- 
forming and oxygen-consumina substance which passed through the 
rinsing stags B) (11). "herein th« vast liquor (19) ic alco 
recirculated in part to stag* to ; 

d) waste liquor from shage H is tranaf©rrod to treatment 
atageo (26, 20) for the content of substances dissolved ouL of 
the pulp and chlorine compounds enriched in th« va*t* liquors, 
which treatment stages decrease or eliminate water polluting 
discharge and wherein waste liquor trom other pulp treatment 
stages (6b, 8) is also treated; 

e) waste l±4uur recovered from the EO staqe is completely or 
partly uspd in a system (1) comprising one or several etagec for 
deli unification of pulp with regenerated ch^:;i iud I a (la) in a 
COOKer and possibly also in an nvygen del igni f icat ion stag©, and 
from which the delignif icat ion waste liquor (4) is subjected to 
treatment for chemical regeneration. 

2) Method ac per Claim 1 characterized by the fact that pulp 
from the EO staqe Is screened before and after its rinsing 
as veil as that the screening rejects are returned to a preceding 
stnge . 

V, v.-rbai as r. ~~ - ' - ' -h--r^rori7cd by the fact that a 
part of the waste liquor (ISa) tiowx thtr £0 slatje is recirculated 
togetner with the pulp transferred to this ^tage, and suitably by 
the fact the indicated waste liquor (19) is used for displacing 
the waste liquor (U) obtained rrom stage N (17). 

4) Method ac per Claim 3 character i zed by the fact that an 
alkali solution is prepared In 10 waste liquor, possibly via 
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cauaticization of the soda dissolved therein and which was 
'recovered from the delignif icat ion vast© liquor (d). 

5) Method as per one or several of Claims 1-4 character i t «U 
by the fact that N waste liquor (13a) is recirculated to stage n. 
wherein blendcd-in EO woat liquor (10b) is included in the 
recovery of waste liquor. 

6) Method ac per one or ecvcral of claims 1-5 characterized 
Dy the fact that 10 waste liquor is removed from the pulp rrora 
stage EO via waste liquor from the subsequent bleaching stage 
(12) while preventing substantial amounts of chlorine- conta i ninq 
substance being transferred to such delignif ieation uaste liquor 
(4) os wc5 recovered as per Claim e) in Claim 1. 

7) Method as per one or several of Claims 1-6 character i ?pH 
^ : „ .. ; z h a t z r. c r. : \ I n n i f 1 c a t i c r. ' •' " " 1 i quor 3 y s t e - u -* ' r r * 
stage A (9) is closed so that all to waste liquor introduces to 
it (3, 6) is lod to a plant for regeneration of delignif icat ion 
chemicals, while the pulp to slaqe A) , at least with respect to 
waste liquor, is displacement-rinsed with a waste liquor from 
stage A) or subsequent pulp treatment stages (16 and 25, 
respect i vel y) . 

0) Method as per one or several of Claims 1-7 characterized 
" ' r**z l * v^s r ^ liquor (13), suitably together vitb 
o:r.c: -i^-zz I icuors containing chlorine containing substances 
from acia or alXaline bleaching stages, is led to a plant for 
convereion of chlorination products to chloride (26), for 
example, via thermal oxidation such as either vet oxidation or 
evaporation prior to incineration in a destructive furnace (9) . 

9) Method as per one or several ul Claims 1-8 characterised 
by the tact that one or both rinsing stages (1R, 7&) for recovery 



of EO waste liquor with th« least puttbible content of chlorine 
compounds are* r.nmpl p.t.pd in the EO stag with prossing equipment 
for removal for N-stage waste liquor and recovery of EO waste 
liquor, respectively. 

Summary 

Bleaching of chemically digested paper pulp such as from 
sulfate or sulfite pulp cooking is known in which tho bleaching 
sequence comprises a chlorination stage (C) and alkaline 
extraction stage (E) as veil as modification of r.hp. F stage by 
addition of oxygen to the pulp suspension, Such an extraction 
stage is called an tu stage. According to the invention, the 

j :~c.:~Z£ arc improved by - i Valine Z': 
liquor co pre-extract the pulp trom tne C stage in an n stage- 
in Lhis manual, chlui ine-cunLd I n 1 ng sun<;r.* nr.e is dissolved out: 
before it forma reaction products with oxygen which in part 
consume extra alkali and in part prevent the utilization of r.hp 
EO waste liquor tor covering chemical looses from the cooking 
piuuess and in its fsicl chemical reqeneratlng plant, such a 
s^qu^ncc can be written as 

C/D N (TO) D K r> 

nr.r. r. i ^ understood that the C/D stage can be either a chlori ne 
dioxide stage or o chlorine stage as well as mixtures thereof. 
With the N (EO) stage of ths invention, the requirements for 
chlorine dioxide in the D stage are decreased, and thus dlsu Lite 
rornation or residual solution or other rp.sidual chemicals from 
the chlorine dioxide generator. 
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Satt vid delignifiering och blekning av papp'ersmassa med 

anvandning av oxygen i extrakt ionssteq 

Nils Mannbro 

Fdreliggande uppfinning avser ett fbrfarande for att minska 
blekmedelsf crbrukningen i avseende till oxygen och klordioxid 
samt kunna nyttiggora 1 blekeriets extraktionssteg anvand 
basisk eller alkalisk kemikalie sorn tackningske/nikal ie i 
processen for rscer.cren ng av kcknin-.:*- - ■ «. b 1 i e r 'j;b~ 
i dessa inedfdr for hog koncentratian av klorid i processen. 

Oxygen uppmarksammades som del i gnif ieringsmedel for pappers- 

massa redan genom ett foredrag vid" Alkaline Pulping Conference * 

of TAPPI il&£"och enligt rubriken handlade huvuddelen om 

"Oxidation of ^2 ft Black liouor with Pure Oxygen". Dessutom 

redovisades resultat frin fdrsdk med oxygenbehanal i ng av normal 

::;]fat~2ssa ~ r ' ~=ssekcrcentr= •: ^ch N'a«CO--buffring till 

pH 8,8 a 8,5 efter upphettning ',2 kPa. Efter 94 minuters be- 

handling hade 73% av ligninet utlbsts och efter 210 minuter s& 

Ungt som till 9 fl %. Hassornas ljushet bkadei r.otsva- 

rande grad. Provning av.de oxygenbehandlade massornas styrke- 

egenskaper visade att massornas malbarhet fbrbattrades Jen 

ett goda s tyrkeegeiiskaper skulle erhSllas efter lamplict an- 

passad reaktionstid. (Fones, R.E. and Sapp, I.E., Tappi , 

April \9£8\ 369-373.) * 
{pt> 

Under 60-talet utvecklades mSnga del igni f ierings- eller blek- 
ningsfbrfaranden for oxygen tillsammans med alkali sAsom 
natronlut, soda och i vissa fall kalcium- eller magnesiun- 
hydroxid. Utvecklingen gick i praktiken fbrst mot tryckbelagda 
reaktionstorn ( ' reaktorer 1 ) med anvandning av till hbare kon- 
centration, cirka 20 a 353, pressad massa men^ha'r sedan aterqatt 
till anvandning av for vanlig blekning norma la massakoncer.tra- 
tioner pa 3 a 152 som for bvriqt redovisades i nSgra av de ti- 
digaste patcnten. I nigot fall beskrev avc-n oxidation av harts- 
haltig lovvedsmassa med oxygen utan alkali. 
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Den andra anlaggningen med oxygenbleksteg hade detta 
placerat efter ett steg med' klor och klordioxid. I bvrigt har 
oxygenblekningens speciella fbrdelar som mil jbv^rdande oxida- 
tionssteg fbrst i bleksekvensen utnyttjats i system utan avlut- 
utslapp fore blekningensom uppfinnaren beskrivit i patentet 
5 310 595. Mbjligheten att anvanda oxygen i ett andra oxidations- 

steg efter klor och/eller klordioxids teg har aven framhSllits 
av uppfinnaren Kvensk Papperstidni'ng 1972: 793-794), I det 
_ '.-r.anr.ancei • :cs aven ai: :'icea icare ett oxygen- 

steg,som tidigare, a i 1 ra fbrst i bleksekvensen. .Numera ar det en 
10 ofta publicerad m&lsattning att Sstadkomrr.a kompakta bleksekvenser 

for f ramstal Ining av aven hbgl jusa massor med smi eller inga utslapp 
av vattenfbrorenande avfal lsprodukter. 

I svenska patentansbkan 7904148-9 (SCA Development AB) beskrives 

ett satt att niece is t en intensi vmixer kunna ci 1 1 f bra oxygen eiler 

oxygen i nnehS 1 1 r :r:de gas till massesus pens i cn av for vanlig torn- 

blekning anpassat massakoncentration . SSlunda kan ett befintliqt 

blektorn, fbretradesvis ett uppstrbms tern for med 

klor och/eller klordioxid behandlad massa, andras till alka- 

1 iskt oxygensteg . I namnda ansbkan betecknas ett dylikt steg med "E0". 

£0 Eftersom temperaturen i ett EO-steg halles vid den for suspensions- 

blekning i torn med avl ut reci rkul a t i on for va rmea tervi nni ng etc. 

^a^Sr^fhgen stor fbrbrukning av oxygen i detta alkaliska steg. 

Den rbr sig cmkring 5 kg oxygen per ten r.assa. Vissa oxidetions- 
dasj 

produkter som bil^av redan med alkali utlbst klorhal tig massa- 
25 substans fbrbrukar ytterligare alkali och satsningen av natronlut 

kan darfbr uppg3 till 40kg NaOH per ton massa. EO-stegets fbrtj'anst 
ligger i att relativt dyrbar klordioxid och/eller vateperoxid for 
efterfbl jande bleksteg inbesparas i betydande grad. FrAnsett att 
EO-avluten blir ljusare an vanlig E-avlut och uppvisar en margi- 
30 nell minskning av den kemiska syrefbrbrukninaen for EO-avluten 

si ger EO-s tegen nngen mi 1 jovSrdande effekt. Svfirigheten att 
nyttiggbra EO-avlut ar desamma som for vanlig E-avlut med dess 
innehSll av utlbst klorhal tig substans som skull e bilda 
klorid i 5 tervinningsprocess for kokavlut. 



Fbreliggande uppfinning mdjliggdr. 
i 

- utvinning av EO-avluts alkali inneb5 1 1 till regenererings- 
processen for massakokningskemikal ier och darmed en minskninq 
av utslapp av utlbst massasubstans; 

- koncentrering av klorhaltig utlbst massasubstans till ett 
-nil jcvSrdssteg. 

Enligt uppfinnincen kompletteras vid omieccning fr£n E- lill 
EO-steg sistnamnda steget med ett fore detsamma insatt svacare 
alkaliskt fbrsteg, s.k. neutral isationssteg (N). Som harfdr ty- 
piska bleksckvenser kan anges 

D/C -NEO-D-E-0 

0 - D - N - EO - P etc 
car P = peroxid och alkali. 

Av sarskilt verde blir uppf inningenhar, enl ict patentet 31 0 595, 

cet sista steget for uttvattmn^ -.-'.avlut till reoenererinos- 

anlaggningen direkt' fdregSr det fbrsta oxidationbleksteget. Detta kan 

vara ett klor och/eller klordioxicsteg. Den s k tvattfbrlusten 

av kokavlut bkar namligen bl ekmecel s ferbrjknince.n cch dverfbrincen 

av den mil jbskadl iga, klorhal tiga substans. som utlbses i det alka- 

liska extraktionssteget aven nar detta fbrsattes med oxygen. 

Eftersom elementar klor ar ett effektivt del iqnif ieringsmeoel , 

som med fbrddl insattes fbrst i en bleksekvens cch ev med nSgot 

r LL_y] r ss.a_l^iL f 
klordioxid, sA lateryklor sig enligt uppf inni ngenibibehal las aven om 

kokavlutres ter frSn fbregiende systemslutning i processen skulle 

ge upphov till en bkning av klorerade substanser frSn ef terfdl jande 

tvatt och extraktionssteg. 

Ked uttrycket pappersmassa eller massa avses har aven s£dana 
eel lulosaf iberprodukter som anvandes som absorptionsmedel och 
eel lulosaderi vat m f 1 . RSvaror av 1 ignocellulosahal tigt material 
uppslutes for mer eller mindre Ungt driven del ignif iering enligt 
en massakokningsprocess vari ingu;* samma basiska grundkomponent 
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som Uter sig anv'andas i ett basiskt buffrat eller alkaliskt 
extraktionssteg i en med klor.och/eller klordioxidsteg eller 
klormonoxid inledd bleksekvens. Enligt uppfinningen kan aven ett 
basiskt buffrat eller alkaliskt uppslutningssteg,med eller utan 

5 anvandning av oxygen 3 insattas i 1 amp] i g punkt mellan koksteg och 

fbrsta bleksteg med ett eller flera kloridbildande blekmedel. 
Massakokningen kan s^ledes ske som alkal isk kokning, t ex sulfat- 
massakokning, eller som sur a 1 terna'ti vt neutral eller alkalisk 
t " * - ^ternativt natrium, magnesium eller 

j ammonium som bas . 

Bifogade FIGUR 1 visar uppf inningens till amp- 
ning for en sulfatcel lulosaprocess . Massa erhalles fr£n ett kokeri 
(1) och svartmassa {2\ alltsS massa i narvaro av svartlut, bver- 
fdres till s.k. tvatteri (3) dar svartlut (4) utvinnes sS att en 

v.-: - ■ " - - '"'-'^-d -!:rj^?s; f *b )er h *11 es . Konventionel 1 1 
brukar brunmassa behandlas i ett sileri (5) aven om kvistavski 1 jning 
respektive si Ir.ir.o .-c-dcn skett svartmassa :ch siloing insattas en 
g&ng senare i prccessen sedan blekningen pabdrjats. Enliqt det valda 
exemplet urvattnas (6) silad massa.. varvid den slutliga svart- 
3 1 ututt laknincen i sileri och pa urvattnare avslutas och ren brun- 

massa (7) overfores till blekeriet tillsammans med i nddig utstrack- 
ning recirkulerat blekfiltrat (3a) frln kloreringssteget (9). 

Srunmassan fcrs a :t=s i en mixer (10) i lamplig crdningsfdl jd med 

ui„ on* ii Uy— tot,a 1 okt±J,X]£lJ , „ 

Kior och dm *ioraioxia,oc7\ biandmngen passerar kloreringstornet 

3 (9) under 20 minuter vid 8% massakoncentrat ion och 50°C. Den klo- 

rerade massan (;0) ledes till ect tvattsteg (11) varifran avledes 
kloreringsfi i trat (8) som delvis recirkuleras till brunmassan (8a) 
cch till filtret (8b). Som tvattmedium anvandes surt och varmt 
filtrat (12) fr£n ef terfbl jande klordioxidsteg och en del harav 

0 anvandes till brunmassatvatt (6). Stbrre delen av i massaskiktet 

kvarvarande surt tvattmedium fortranges med svagt alkaliskt filtrat 
(13a) som till viss del recirkuleras med massan (14) till M-steget 
(neutralisationssteget) (15) varifran massan (17) ledes till ett 
tvattsteg (18) oar fortrangning av U-fiUrat (13) sker med alkalisk 

5 dvlut (19a) varav en for bibehSllande av alkali teten i neutralisations 

steget behovligt kvantitet alkali intranger med filtrat (13a) till 
neutralisationssteget (16). I en olkalimixer (20) forsattes massan 
med NaOK ocfi%nga sh att harav tackes bSde det ef terfbl jande E0- 
stegets (16) behov. I en speciell mixer (22) injiceras fdrgasad 

0 oxygen till massan sA att dot alkaliska extraktionsstcget 
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genom oxygentillsatsen funperar som ett effektivt £0-steg fbrmassa som 

redan i N-steget ( 16) extraherats pd oxyqen- och alkal ifbrbrukande 
kloreringsprodukter. 0 en alkaliska massan (23) ledes ett 

tvattsteg (24). FrSn detta Stervinnes mbjligast outspatt filtrat 
(19) varav en del (19a) nSr N-steget i form av recirkulerat filtrat 
(13a) eller ev tillsattes direkt (19b). En betydande del av natrium 
fr£n tillsatt NaOH (20) ledes anda frani svartlututvinningssteget (3). 
Te: = r:a 1 i s ka f i 1 1 r 2 *. e t som aterstar fdrtranges respektive uttvattas 
med klordioxidstegsf iltrat (12) och massan (25) feres vidare till 
en icke i figuren utritad slutblekning. 

De tvi framsta teknisk-ekonomiska effekterna av uppfinningen ar dels 

minskad oxygenf brbrukning i EO-steget (21) och darvid aven bild- 

ningen av sura, al kal i f brbrukande reaktionsprodukter , dels utny tt jande 

dv 111 i racK 1 i g t rer . c ;;iurat , all IS a mo a \Lq ha)i c, \ci : .\ ~ 

dare, /Sift via svartluten (4) tacka sulf atprocessens natriumbehov sarr.t 

ev aven regenerera en del av for blekningen behovligt alkali i form 

av vitlut eller mctsvarande. I massaskiktet under tvattningen (3) 

kvarvarande f i 1 1 rax: fdrtranges med tvattvatten (26) i lamp] ig form 

och fcretradesvis i form av lutSngkondensa t f^sn sulfatprocessen. 

Beroende p3 s 1 utninosgraden i systemet mellan inledande (3) och 

avslutande tvattsteg (6) kan fbrorenande lutongkondensat insattas 

fbrst och d'arefier renare, ev strippade, iut=ngkcndensat . r-~ r . 

har visat sig att brunmassans lakning i lutongkondensat minskar 

fbrbrukningen av aktiv klor i kloreringen (9). Den efterfbl jande 

fbrtrangningen med klordioxidstegsfiltrat (12)bliri sh fall inte 

nbdvandig utan mer beroende av motiv for minskad avloppsvatten- 

volym och varmeAtervinning. Vid lagre temperatur i kloreringen 

kravs mindre klordioxid for att bevara massans viskositet genom 

de inledande klorerings- och extraktionsstegen v^rior mer oxygen 

kan tillsattas i det alkaliska extraktionss teget (21). Om brun- 

massan aven fortsattningsvis bnskas silad i silar med luftkontakt 

JorUindr^nd e_a y J 
med rarrnkfting' av skumr:iande avl utsubs tans bcr atminstone delvis 

urvattnarf i 1 tra t (6b) avledas men annars' bbr det reci rkuleras 

(6a) i s.k. slutet system sb att det kommer att ir,qh 1 svartluten 

(4). Om silerirejektet upparbetas t omkokas eller inmales for spe- 

cie'il delignifiering med blekmedel sS blir systemet fr3n svartlut- 

utvin'ning (3) till fbrsta blcksteg (10,9) slutet enligt uppfinnarens 



forfarande enligt patentet 310 595. Enligt namnda patent fb'redrages 
dock en utfbringsform enligt vilken fbrst svartnassan(2) silas och 
sedan renas ytterligare i ett andra silsteg for ner eller mindre 
blekt massa. For att delignifiera dylikt rejekt rced fibervarde 
bdr del, med eller utan omsilning i samband med defibrering, re- 
cirkuleras till inledande bleksteg for att extra insats av blek- 
nedel avsedda for 1 jushetsblekning ej skall erfcrdras, 

_r nil jdvirdssynp'jr.kt zost s kadi i ca utsla'-pen 5'-:er geno/n 
sednincar for N-stegsf i 1 trat (13), klorsteosf i : -.1] ;cn 
ev dverskott av si leribakvatten (6b). Dessa ken fcras till en 
enlaggning (26) speciel It for oskadl iggdrande av klorfbreningar 
varifrSn ev slam (27) utvinnes. Finns en konventionel 1 renings- 
anlaggning for luftning etc. (28) sk kan via den utslappas sileri- 
dverskottsvatten och sarskilt om det bakvattnet enligt aldre teknik 
„:r.L]]es i stora 

C-ei som sarskili u;r:.i = jet :.yc :";Y _--.*'.:- ir.r. ;r.g 

ar sammanstal 1 1 i fbljande punkter: 



1) Satt vid del igni fieri ng och blekninq av pappersmassa med an 
vandning av oxygen i extraktionssteg i fdljande sekvens: 



A) ett forsta steg med halogenblekmedel (9) i sur mi 1 jo , sisom klor, 
klordioxid och klormonoxid var for sig eller i blandning; 

z) tvattsteg (11) for borttaqande ur massan av stcrre delen av dess 

sur va ire.-. . ; : r. -.no Vdsi;:: *. . js*.i." ^ :- '^n steg A; 

C) extraktionssteg vid a tmosfari skt tryck eller dvertryck for i 
alkalisk vattenlbsning losliga reaktionsprodukter av lignin- 
substans frhn steg A) som passerat genom steg 8) och vilka 
1 igninprodukter oxideras genom tillforsel av oxygen genom 

~*$saf Tddet till extra ktionssteget varvid aven delvis i massans 
fiber kvarvarande 1 i gni nprodukter och kromoforer oxideras ccn/ 
e 11f --- vtlcses $3 ^tt blekning till viss ljushet i efterfol jande 
steg (25) med halogen- och/eller oxygenbaserade oxidationsmedel 
beframjas; 

Utrcarkande ar sa'rskilt att fdljande atga"rder vidtages: 

a) den alkaliska extraktionen i steg C) uppdelas p5 tvA steg, 
!U;5) och EO (Zi), ~ed ett dem mel 1 anl i ccande steg (13) fcr 
avledning av avlut (13) frSn steg N; 

b) till steg H satsas avlut (19) utvunnen fran massauspension i 
ett tvattsteg (24) efter extraktionen i steg EO; 

c) alkali satsas (20) till steg EO i sSdan mangd att den tacker 
behoven bide for oxygenets reaktion med massans lignin- 
innenill for utldsning enligt b) av kloridbildande och 
oxygenfdrbrukande substans som passerat tvattsteg B (11) 
varvid aven avluten (19) delvis recirkuleras till steg EO; 

d) frSn steg N bortledes avlut till behandl ingssteg (26, 23) 
for i avlutar anrikat inn^hdll av utlbst massasubstans och 
klorfbreningar vilket behandlingssteg minskar eller eliminerar 
vattenfororenande utslapp och vari lampligen aven behandlas 
avlut fran andra massabehandl ingssteg (6b» 8); 
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e) frSn steg £0 Stervunnen avlut nyttiggbres helt eller delvis 
i ett system (l) omfattande ett eller flera steg for deligni- 
fiering av massa med regenererade kemikalier (la) i kokare 
och eventuellt aven i oxygendel ignif ieringssteg och varifrln 
del igni f ienngsavlut (4) underkastas behandling for kemikalie 
regenerering. 

2) Satt enligt punkt 1, och som utmarkes av att massa fran steg £0 
silas fore eller efter cess tvattning (24) sax.t ett silnings- 
rejektet cterfbres till ett fcr^cirfd? 

3) Satt enligt punkt 1 och som utmarkes av att en del av avluten 
(19a) frSn steg EO recirkuleras tillsammans med till detta 
steg ti 1 1 ford massa och lampligen genom att sagda avlut (19) 
utnyttjas for att fbrtranga frSn steg N (17) erh^llen avlut (13) 

4) Satt enligt punkt 3 och som utmarkes av att i avlut EO beredes 
en alkal i ibsr.ir.g, e^e:i:^c-il .~ece*5: :=:-r' no av cari uppVc'st 
soda som utvunnits ur del igni f ieringsavlut (4). 

5) Satt enligt en eller flera av punkterna 1-4 och som utmarkes 
av att avlut'N (13a) recirkuleras till steg N varvid medfbljer 
vid utvinning av avlut inblandad avlut EO (»9b); 

6) Satt enligt en eller flera av punkterna 1-5 och som utmarkes 
av att avlut £0 fbrtranges ur massa fran steg EO medelst avlut 
frin ef terfbl jande bleksteg (12) och fred f'orhi ncrande att • 
vasentlig mangd klorhaltig substans bvergdr till sadan deligni- 
f ieringsavlut (4) som utvinnes enligt punkt e) i punkt 1. 

7) Satt enligt en eller flera av punkterna 1-6 och som utmarkes 
av att delignifieringsavlutsystemet fore steg A (9) hSlles 
slutet och att all dari (3, 6) infbrd avlut EO tillfbres en 
anlaggning for regenerering av del ignif ieringskemikal ier medan 
massa till steg A) Stminstone avlutsningsvis fbrtrangnings- 
tvattas med en avlut fr3n steg A) eller ef terfbl jande massa- 
behandl ingssteg (16 resp 25). 
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8) S'att enligt; en eller flera av punkterna 1-7 och som utmarkes 
av avlut N* (13), lampligen tillsammans med annan klorhaltig 
substans innehillande avlut frSn sura eller a 1 ka 1 i s ka bleksteg, 
ledes till en anlaggning for bverfonng av kloreringsprodukter 
5 till klorid (26), exempelvis genom termisk oxidation, sSsom 

antingen v&tfbrbranning eller indunstning fcr fdrbranning i 
destruktionsugn. 

r; Satt enligt c-.n eller ?"";era a: p-.:r,kt erna 1-3 c:r. s:- -Jt-.arkes 
av for utvinning av avlut EO med minsta mb j 1 i G3 innehSll 
10 av klorf breningar kompletteras ett eller b£da fortrangnings- 

tvSttstegen( '8» 24) invid steg EO med pressningsanordningar 
for avlagsnande av avlut N respektive Stervinning av avlut £0. 
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Exempcl 

I en sulfa tmassafabrik blektes ursprungl igen massa enligt 
sekvensen 

C £ H 0 E D 

For att minska dess kemikal iekostnader gjordes fbrsbk utan 
hypoklorit (H) enligt sekvensen 

C/D E D E D 

-en tidigare ljushet kunde ej bibehSllas eftersom anlaggningen 

''vir.i t *a 1 1 nir.g a,' Klordicxid till D-stecen ::ev otillracklig 
cch en eventuell utbyggnad skulle medfbra otilUtet stora utslapp 
av svavelsyresur restlbsning. Under en tid blektes med peroxid- 
tillsats i fbrsta och/eller andra E-steget enligt 

C/D E I? D E D 

^'nn'/j n .5ddes SBnrrs l^^sh^t som for den tirsc**"" *' sekver^ c ** 
men dess kemi kal iekostnad underskreds e j . Nasta steg blev att 

- : orcx i cci" : ' 1 : gare oxygen ti 1 .'■.-:-: = " 

C/D (OE) DEO 

Oxygeninblendni ncen skedde enligt patentensckningen 7904148-9 
SCA Development A5). Karvid erhblls samma ljushet som enligt ur- 
sprungl ig sekvens vid ofbrandrad klordioxidfbrbrukni ng men mer 
alkali fbrbrukades i (OE)-steget an i de ursprungl iga EH-stegen. 
Vidare avgavs frin (CE)-steget avlut med siorre vattenfbroreni ng 
avseende till syrefbrbrukande an E/P-steget. Ingen av avlutarna, 
vare sig fran (OE)-steg eller E/P-steg Vat sig utnyttjas son 
tackningskemi kal ie for natrium pa grund av nervaron av klcrhaltig 
substans. Sedan det nya fbrfarandet uppfunnits infbrdes sekvensen 

C/D N (OE) D E D 

Jamfort med den narmast tidigare sekvensen kunde alkalisatsningen 
fore -D E D minskas fren 45 till 35 kg NaOH per ton massa. Oxygen- 
f brbrukningen i (OE)-steqet kunde minska frSn 5 till 4 kg oxygen 
per ton massa, alternativt kunde den bibehallas vid 5 kg oxygen 
per ton massa rnedan k 1 ordioxidfbrbrukni ngen i fbrsta D-steget 
kunde minskas med 10%, 



tl 



Med- avluten fr$n N-ste'get bortfbrdes 70% av den klorhaltiga 
substansen ; raknat p& klor, som bildades \ (Ot)-steg i sekvensen - 
C/D (0E)- etc. 

Enh'gt uppf inm'ngen kunde (EO)-avlut motsvarande natriuminnehAll 
i 35 kg Ka^SO^ per ton massa via svartlut fran massatv'atten 
inforas i sul fa tfabri kens al kal iregenereringsprocess . Detta 
nedgav en stark minskning av restldsni ngsuts lapp fran klordioxid- 

:ere^at:rn d'irfor a tt. jsmtort .rr.ed urspruncl i gt fcrf er=r.de , rninskades 
res t iGSrvingskvann leten nacci v fzz en stcrre eel :'ir z , . - 
intagas i alkaliregenereringsprocessen som tackningskemikal ie for 
det svavel som i form av sulf idfbreningar anvandes for sulfatmassa- 
kokning. 
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Patentkrav 

1) Satt vid delignif iering och blekning av pappersmassa med anvand- 
ning av oxygen i extraktionssteg i fbljande sekvens:' 

A) ett fbrsta steg (9) i surmiljb med halogenblek'medel sSsom 
klor, klordioxid och klormonoxid var for sig eller i blandninq; 

3) tvattsteg (11) fcr borttagande ur rcassan av stbrre delen av cess 
innehill ' . ; tenJcsni::o * LV: : : :: S'-bstanser fran sm*<: .A; 

C) extraktionssteg vid atmosfariskt tryck eller dvertryck for i 
alkalisk vattenlosning losl iga reaktionsprodukter av lignin- 
substans frSn steg A) som passerat genom steg B) och vilka 
ligninprcdiikter 'oxideras genorc till f brsel av oxygen genom 
massaflodet till extraktionssteget varvid aven del vis i massans 
fiber kvarvarande 1 igninprodukter och kromoforer oxideras och/ 
dio r ,,Mrco C ri s i p k n i n a till viss 1 "'jshet i ef terfblja^de 
steg (25) med halogen- och/eller oxycenbaserade oxidaticns~.ec : e ■ 
bef ramjas : 

kannetecknat av att fbljande Stgarder vidtages: 

a) den alkaliska extraktionen i steg C) uppdelas pi tvi steg, 
N(16) och E0(21), med ett dem mellanl icgande steg (18) for 
avledning av avlut (13) fran steg N; 

b) till steg N satsas avlut (19) utvunnen frSn massasuspens ion 
i ett tvattsteg (24) efter extraktionen i steg EO; 

c) alkali satsas (20) till steg EO i sSdah mangd att den tacker 
behoven bide for oxygenets reaktion med massans lignininne- 
hill for utlbsning enligt b) av kl oridbildande och oxygcn- 
fdrbrukande substans som passerat tvattsteg 8) (II) varvid 
aven avluten (19) delvis recirkuleras till steg EO; 
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d) frSn steg N bortledes avlut till behandl ingssteg (26,. 28) 
for i avliitar anrikat innehSll av utlbst massasubstans och 
klorfbreningar vilket behandl ingssteg minskar ell er elimi- 
nerar vattenfororenande utslapp och vari lampligen aven be- 
handlas avlut frSn andra massabehandl ingssteg (6b, 8); 

e) friii steg EO Stervunnen avlut nyttiggdres belt eller del vis 

i ett system (1) omfattande ett eller flera steg for deligni- 

och eventuellt aven i oxygendelignifienngssteg och varifran 
delignifieringsavlut (4 ) underkastas behandling for kemikalie- 
regenerering. 

2) Satt enligt krav l.kannetecknat av att mass a 
frSn steg EO silas fore eller efter dess tvattning (24) sarrt 
an s i i m ngsrejektet aterrcres till ett fdregcende steg. 

5j Sill c-nh'gt krav 1, kannetecknat av ait en 

del av avluten (19a) fr£n steg EO recirkuieras tillsamnans r.ed 
till detta steg till ford massa och lampligen genom att sagda 
avlut (19) utnyttjas for att fortranca frzn steg ',* (17) er- 
hAllen avlut (13). 

-) Sail enligt krav 3, kannetecknat av att i 
avlut EO beredes en al kal ilbsning , eventuell medelst kausti- 
cering av dari upplbst soda som utvunnits ur delignifierings- 
avlut (4). 

5) Satt enligt ett eller flera av kraven 1-4, kannetecknat 
a v att avlut N (13a) recirkuleras till steg N varvid medfbljer 
vid utvinning av avlut inblandad avlut EO (19b); 

6) Satt enligt ett eller flera av kraven 1-5, kannetecknat 
a v att avlut EO fbrtranges ur massa frSn steg EO medelst avlut 
fr5n efterfbl jande bleksteg (12) och med forhindrande att vasent- 
lig mangd klorhaltig substans bvcrg^r till sAdan delignifierings- 
avlut (4) som utvinnes enligt punkt e) krav 1. 
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Sammandrag 

Det ar fbrut- kant att bleka kemisk uppsluten pappersmassa 
sSsorn frSn sulfat- eller sulfi tmassakokning med en bleksekvens 
vars inledning omfattar kloreringssteg (C) och alkaliska extrak- 
tionssteg (E) samt att modifiera E-steget genom tillsats av oxygen 
till massasuspension. Sadant extraktionssteg betecknas som ED -steq. 
Enlici uppf inningen beframjas det slutliga blekningsresul tatet av 
att -jtr.yttja alkaliska EO-avluten till att fbrextrahera massan 
: - 'j-steg. Darvirf '.tlbses klorhaltig substans 

*.nncn c~n i;;cc ^A,oen oildar rear* cnsprodukter som ceis 

fbrbrukar extra alkali dels hindrar att EO-avlut nyttiggbres 
for att tacka kemikal iefbrlusten frSn kokningsprocessen och i dess 
kemikal ieregenereringsanl'aggning. En sAdan sekvens kan skrivas 

C/D N (EO) D E D 

vcn v:--- cii l/D- siege i nsi. . o/'g critingen eit kl c* . 

steg eller klcrsteg samt blandningar harav.'Med -N (EO)-steg 
eniie: jp- : : nningen minskas behove l av klordioxid i C-s 
och canned aven bildningen av restlbsning eller andra res tkemi - 
a 1 i e r fr^n klordioxidgenerator . 
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A 
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C 
D 
E 
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Kigure 1. 

Cooker 

Blacx liquor 
Hinoc water 
Liquor st.p.^m condensate 
Brovji pulp 

Fro:? 

^recieacned pulp to D-stage. 
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Cooker ' 
DlacX liquor 

ninoc water 
Liquor st.p.am r.onden.?ato 
Brown pulp 
Fro:?. D-btago 

rrebieached pulp 10 D-stage. 



